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(54) Title: CONVEYOR MAT 
(57) Abstract 

A conveyor mat, comprising a number of plastic 
modules succeeding each other in a conveying direction 
and whose top sides form a conveying face. The 
modules are provided with converging hinge loops 
which have equal basic forms and which alternately 
extend forwards and rearwards relative to the conveying 
direction. The successive modules are coupled by 
means of hinge pins, such that the forwardly extending 
hinge loops of the rearmost module can slide between 
the rearwardly extending hinge loops of the next 
module between a slide-out position and a slide-in 
position. According to the invention, a sidewall of 
a forwardly extending hinge loop is provided with a 
projection which in the slide-out position cooperates 
with the top of the adjacent, rearwardly extending hinge 
loop, and the sidewall of the adjacent hinge loop is 
provided with a recess in which the projection can be 
received during sliding into the slide-in position. 
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Title: Conveyor mat 

The invention relates to a conveyor mat compris^SQ) a 
number of plastic modules succeeding each other in a 
conveying direction and whose top sides form a conveying 
face, said modules each being provided, in a transverse 
5 direction thereof, with a number of hinge loops which frave 
equal basic forms and which alternately extend forwards and 
rearwards relative to the conveying direction and converge 
from a base to a top, said hinge loops being provided, 
adjacent the top thereof, with slotted holes, said modules 

10 each being further provided with a number of interspaces 

formed to be at least partially complementary to the hinge 
loops and at least partially bounded by the sidewalls of two 
hinge loops extending in the same direction, the successive 
modules of said conveyor mat being coupled by means of hinge 

15 pins extending through the slotted holes, such that the 

f orwardly extending hinge loops of the rearmost module can 
slide between the rearwardly extending hinge loops of the 
next module between a slid-out position in which the hinge 
pin abuts against a top-proximal wall of the slotted hole and 

20 a slid-in position. 

It is observed that whenever the conveying direction 
is mentioned in this context, the direction is meant in which 
a particular module can travel along a conveying path. It is 
further observed that the module can move along the conveying 

25 path in two opposite conveying directions and that, 

accordingly, the terms 'forwards' and 'rearwards' depend on 
the conveying direction chosen. 

Such conveyor mat is known from practice and is 
referred to as 'bend mat'. By sliding the hinge loops in and 

30 out, the conveying path followed by the modules of the 

conveyor mat can make a bend in the conveying plane, such as 
a bend in the conveying track. 

For assembling a conveyor mat, a smallest possible 
minimal radius R of a bend lying in the conveying plane is 
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aimed at. For a conveyor mat of a given width, the minimal 
radius R is less according as the hinge loops can slide 
relative to each other through a larger distance. The 
distance through which the hinge loops can slide relative to 
5 each other may be larger according as the pitch of the* 

modules in conveying direction is chosen to be greater, i.e. 
according as the modules in conveying direction are of-, longer 
design. However, in view of the conveyor mat deforming into a 
polygon, a greater pitch increases the minimal radius R of a 
10 bend that can be made by the conveyor mat in a plane 
perpendicular to the conveying plane and extending in 
conveying direction. Such a bend is made when the mat travels 
around a return wheel at an end face of a conveyor mat 
extending along an endless path. Preferably, the radius R is 
15 as small as possible, to enable the end face of such endless 
conveyor mat to be placed as close as possible against a 
following conveying member. 

The above conditions have together resulted in a bend 
mat of the type as set forth in the preamble, wherein a 
20 maximal slide- in distance is realized at a minimal pitch. 

A drawback of the known conveyor mat is that the 
successive modules in their slid-out position can slide 
relative to each other transversely to the conveying 
direction. This involves the chance of the conveyor mat 
25 sliding away transversely to the conveying path and/or the 
longitudinal axes of a number of modules not being 
perpendicular to the conveying direction. This may cause 
increased wear of and damage to the conveyor mat. Moreover, 
the conveyor mat may become damaged when the hinge pins, 
30 during travel around a return wheel, do not extend 
transversely to the conveying direction. 

The object of the invention is to provide a conveyor 
mat wherein the above drawbacks are avoided while the 
advantages are retained. To that end, the conveyor mat 
35 according to the invention is characterized in that at least 
one sidewall of at least one forwardly extending hinge loop 
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is provided, between the base thereof and the top-proximal 
wall of the slotted hole, with a projection which in said 
slid-out position cooperates with the top of the adjacent, 
rearwardly extending hinge loop, and that the sidewall of the 
5 adjacent hinge loop is provided with a recess in which /the 
projection can be received during sliding into the slid- in 
position. 

The effect thus achieved is that in said slid-out 
position, the projection, through cooperation with the top, 

10 considerably impedes displacement in transverse direction, 
while a maximal slide-in direction is maintained. 

In an advantageous manner, the projection and the 
corresponding recess in the sidewall of successive modules 
are designed so that between the projection and the sidewall, 

15 in a direction substantially transverse to the conveying 

plane, sufficient space of movement is present for enabling 
the successive modules to move, from slid- in position and 
from the conveying face, through a bend in a plane transverse 
to the conveying face and extending in conveying direction, 

20 without damage being caused to the projection and/or the 

sidewall adjacent the recess. It is thus provided that the 
occurrence of damage can be avoided when successive modules, 
when they travel around a divert wheel from the conveying 
face, are not in the slid-out position, for instance due to 

25 the fact that the longitudinal axes of the successive modules 
do not extend entirely parallel, or that the successive 
modules are stuck or clamped in slid-in position. Preferably, 
the projection and the sidewall at the location of the 
recess, viewed in a direction transverse to the conveying 

30 face, are free of any overlapping parts and/or the projection 
and the sidewall at the location of the recess lie 
substantially next to each other. It is thus provided that in 
a simple manner, a relative movement in two directions 
transverse to the conveying face is enabled and that the 

35 chance of fouling of the projection and/or the recess is 

reduced. In particular the recess is formed by one or more 
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guide faces extending substantially transversely to the 
conveying face, from the bottom side to the top side of the 
hinge loop. 

In a next embodiment, both sidewalls of a forwardly 
extending hinge loop are provided with a projection between 
the base and the top-proximal wall of the slotted hole., and 
the sidewalls of the opposite, rearwardly extending hinge 
loops are each provided, adjacent the top thereof, with a 
corresponding recess. 

Accordingly, in said slid-out position, displacement 
in transverse direction is further obstructed. 

In another embodiment, the conveyor mat according to 
the invention is characterized in that the hinge loops 
located in a part located adjacent a lateral side of the 
conveyor mat comprise substantially flat sidewalls. It is 
thus provided that the minimal section of the hinge loops 
which, when traveling around a bend in the horizontal plane, 
are subjected to a heavier load, is greater, while the hinge 
loops located more at the center the conveyor mat and which 
are subjected to a less heavy load, obstruct the displacement 
in transverse direction. 

In again another embodiment, the conveyor mat 
according to the invention is characterized in that the hinge 
loops bounding a lateral side of the conveyor mat have, in 
transverse direction of the module, a greater width than the 
other hinge loops. It is thus provided that the tolerance of 
the length of the hinge pins can chosen to be greater. 

In yet another embodiment, the conveyor mat according 
to the invention is characterized in that at least a part of 
the hinge loops bounding a lateral side of the conveyor mat 
are provided, adjacent their top, with a recess that extends 
substantially transversely to the conveying direction and 
that intersects the slotted hole. It can thus be provided 
that in the recess, a locking member can be received for 
retaining the hinge pin that is inserted from the conveying 
face . 
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The locking member can be elegantly provided with 
preferably spring -loaded, laterally extending parts which, in 
mounted condition, can extend into the slotted hole. Further, 
the locking member may comprise an edge which, in mounted 
5 condition of the locking member, is accessible from the 
lateral side of the conveyor mat via the slotted hole.- In 
this manner, the locking member can readily be removed-'* f rom 
the recess by means of a screwdriver. It is observed that the 
locking member can also be advantageously applied to other 

10 types of modular conveyor mats. 

In a following embodiment, the conveyor mat according 
to the invention is characterized in that a number of modules 
are each provided, at the bottom side thereof, with an 
outwardly extending guide member for cooperation with a guide 

15 mounted on a conveying path, which guide member has a lateral 
side thereof provided with a face beveled transversely to the 
conveying direction. In this manner, displacement in 
transverse direction is further obstructed, while at the same 
time, the conveyor mat is prevented from rising when 

20 traveling through a bend in the conveying plane. 

Further, the face of the guide members that is 

i 

foremost and/or rearmost in conveying direction is preferably 
provided with a bevel extending in rearward or forward 
direction respectively. It is thus provided that the guide 

25 members can project sufficiently far outwards without 

increasing the minimal radius R of a bend that can be made by 
the conveyor mat in a plane perpendicular to the conveying 
face and extending in conveying direction. It is observed 
that such guide members can also be advantageously applied to 

3 0 other types of modular conveyor mats. 

Further elaborations of advantageous embodiments of 
the conveyor mat according to the invention are described in 
the subclaims . 

The invention will hereinafter be specified on the 

35 basis of an exemplary embodiment of a conveyor mat according 
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to the invention, with reference to the accompanying 
drawings. In these drawings: 

Fig. 1 is a schematic perspective view of a part of 
the conveyor mat; 

Fig. 2 is a schematic top plan view of a part off a - 
conveyor mat in a bend lying in the conveying plane; 

Fig. 3 is" a schematic bottom view of two modules', of 
the conveyor mat of Fig. 1 in slid-out position; 

Fig. 4 is a schematic bottom view of the modules of 
Fig. 3 is slid-in position; 

Fig. 5 is a schematic perspective view of a locking 
member; and 

Fig. 6 is a schematic perspective view of a part of a 
module having a guide member. 

It is observed that the Figures are only schematic 
representations of a preferred embodiment of the invention. 
In the Figures, identical or like parts are denoted by 
corresponding reference numerals. 

Fig. 1 shows a part of a conveyor mat 1 having a 
number of plastic modules 3 succeeding each other in a 
conveying direction 2 indicated by an arrow. The top sides 13 
of the modules 3 are closed and together constitute a 
conveying face 4 . In a transverse direction 5 indicated by an 
arrow, the modules 3 each comprise hinge loops 6 which have 
identical basic forms and alternately extend forwards and 
rearwards relative to the conveying direction 5. In basic 
form, the hinge loops 6 are V-shaped and converge from a base 
7 to a top 8. Adjacent the top 8, the hinge loops 6 are 
provided with a slotted hole 9. The base 7 of the hinge loops 
is bounded by the center M of the module. The center M of the 
module is formed by a face perpendicular to the conveying 
direction 2 and parallel to the transverse direction 5 and 
which, viewed in conveying direction 2, is located at 
midlength of the module. 

Located between the hinge loops 6 are interspaces 10 
which are formed to be substantially complementary to the 



WO 99/50160 



7 



PCT/NL99/00183 



hinge loops 6 and which are at least bounded by the sidewalls 
11, 12 of two hinge loops 6 extending in the same direction. 

The successive modules 3 are coupled by means of hinge 
pins 15 extending through the slotted holes 9, such that the 
forwardly extending hinge loops 6A of the rearmost module -3A 
are located between the rearwardly extending hinge loops 6B 
of the next module 3B. The hinge loops 6A can slide between a 
slid-out position I (Fig. 3) in which the hinge pin 15 abuts 
against a wall 16 , proximal to the top 8, of the slotted hole 
9, and a slid- in position II (Fig. 4) . Preferably, in the 
slid-in position, the hinge pin 15 abuts against a wall 17 of 
the slotted hole 9 proximal to the base 17. 

Due to the zigzag pattern of the base-adjoining hinge 
loops 6 with substantially equally shaped interspaces 10 
therebetween, the successive modules 3A, 3B can slide in to a 
position beyond the center M and a maximal slide -in distance 
is realized. 

Fig. 2 is a top plan view of a part of a conveyor mat 
1 lying in a bend 18 having radius R. Precisely before the 
part of the bend that is indicated by reference numeral 19, 
the hinge loops 6A' , 6B 1 of two modules 3A, 3B succeeding 
each other in conveying direction 2, which hinge loops 6A 1 , 
6B' are located adjacent the inner bend 20, have slid into 
each other from the slid-out position I in the direction of 
the slid-in position II. Precisely after the part of the bend 
18 that is indicated by reference numeral 21, the hinge 
loops 6A 1 , 6B' located adjacent the inner bend 20 slide apart 
again, to reach the slid-out position I again. 

During traveling around the bend 18, the hinge loops 
6A ,! ,6A ,! located adjacent the outer bend 22 virtually remain 
in the slid-out position I. The degree of sliding in depends 
on the width position of the hinge loop in the conveyor mat. 
As it is, viewed over the width B of the conveyor mat 1, the 
degree of sliding in increases linearly from zero at the 
outer bend 22 to maximal at the inner bend 20. 



WO 99/50160 



8 



PCT/NL99/00183 



Fig. 3 shows a detail of the bottom side 14 of the 
conveyor mat 1. The sidewalls 11A, 12A of a forwardly 
extending hinge loop 6A are provided, between the base 7A 
thereof and the wall 16A of the slotted hole 9A which wall is 
5 proximal to the top 8A, with projections 23. In the slid-out 
position I shown, the projections 23 cooperate with the top 
8B of the adjacent, rearwardly extending hinge loop 6B*\ 
Preferably, viewed in forward direction, the projections 23 
are located between the center M of the module 3 and at 

10 midlength of the slotted hole 9. 

Through cooperation of the projections 23 with the top 
8B, the free space between the sidewalls 11A and 11B, 
respectively 12A and 12B, is reduced, whereby displacement in 
transverse direction 5 is impeded to a considerable extent. 

15 In an advantageous manner, the projections 23 are each 
provided with a contact face 25 for cooperation with 
corresponding faces 37 of the top 8B of the adjoining hinge 
loop 6B. Thus, the contact pressure is reduced and, moreover, 
the sliding movement is facilitated. The projections 23 

20 extend transversely to the conveying face 4, preferably to a 
position just below the conveying face 4 (not shown) . This 
realizes a proper operation and prevents a product from being 
touched by a projection 23 when the product travels around a 
divert wheel . 

25 Fig. 4 shows the slid- in position II. The sidewalls 

11B, 12B of the adjoining hinge loop 6B are each provided, 
adjacent the top 8B thereof, with a recess 24 in which a 
projection 23 is received. In an advantageous manner, the 
recesses 24 are each provided with a slide-in face 26 

30 extending transversely to the conveying face 4, substantially 
parallel to the sidewall 11A respectively 12A of the opposite 
hinge loop 6A. It is observed that by this, it is meant that 
the face may also be directed slightly more towards the 
inside of the hinge loop in which the recess has been 

35 provided, as shown in the Figure. Through cooperation with 
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corresponding faces 36 of the projections 23, the slide- in 
movement is facilitated. 

Between the projections 23 and the recesses 24, in a 
direction substantially transverse to the conveying face, 
5 sufficient space for movement is present for the modules to 
travel, from slid- in position in the conveying face, through 
a bend in a plane transverse to the conveying plane and 
extending in conveying direction, without involving damage to 
the projections 23 and/or the recesses 24. It is observed 

10 that under conditions that otherwise remain the same, the v 
required space for movement increases at a decreasing 
curvature radius of the bend to be followed. In the Figure, 
it is clearly shown that the hinge loops 63 at the location 
of the recesses 24 in the sidewalls 11B, 12B and the 

15 projections 23 are free of overlapping parts. At the location 
of the recess 24, the sidewalls 11B and 12B are substantially 
located adjacent the projections 23. The recesses in the 
sidewalls 11B, 12B are formed by closed guiding faces 
extending substantially transversely to the conveying face, 

2 0 from the bottom side of the hinge loop to the top side of the 

hinge loop. With this configuration of projections 23 and 
recesses 24, it is possible to make a bend from slid-in 
position II from the conveying face both upwards and 
downwards. Of course, these movements are also possible in 
25 reverse direction, i.e. traveling through a bend to the slid- 
in position. 

Again referring to Fig. 2, it is shown therein that 
the hinge loops 6A' ' ', 6B 1 1 » , subjected to a heavier load in 
an outer bend and located in a part adjacent a lateral side 

3 0. of the conveyor mat, are provided with substantially flat 

sidewalls. In these hinge loops, the V-shaped basic form is 
maintained. 

In transverse direction of the module, the hinge loops 
6C bounding a lateral side of the conveyor mat have an even 
35 greater width. Adjacent the top 8C, the opposite hinge loops 
6C 1 are provided with a recess 29 extending substantially 
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transversely to the conveying direction and intersecting the 
slotted hole 9C. From the conveying face 4, a locking member 
3 0 can be inserted into the recess 29 for retaining the hinge 
pin 15. 

5 Fig. 5 shows the locking member 30. The locking member 

3 0 comprises laterally extending, spring- loaded parts 31 
which, in mounted condition, can extend into the slotted hole 
8C. Further, the locking member 30 comprises an edge 32 
which, in mounted condition of the locking member 30, is 

10 accessible from the lateral side 28 of the conveyor mat 1, 
via the slotted hole 8C, for lifting the locking member 30. 
The spring action can, for instance, be obtained by choosing 
the recess 2 9 to be too narrow or by choosing the width of 
the locking member 3 C to be too great. Preferably, the 

15 locking member 3 0 has its back 38 provided with a groove 

extending between the parts 31. The groove is not visible in 
the Figure. 

Fig. 6 shows a part of a module 3 having a guide 
member 33 extending outwards from the bottom side 14, which 

20 guide member 33, at a lateral side 34 thereof, has a bevel 

transverse to the conveying direction. On the bottom side 14 
of the part of the module 3 that is not shown, a second guide 
member is preferably provided. The facing sides 34 of the 
guide members extend outwards and are inclined towards each 

25 other so as to be wedge-shaped, and cooperate with a guide 

not shown. The faces of the guide members 33 which faces lead 
in conveying direction 2 may be provided with a bevel 35 
extending in rearward direction. 

It is observed that the invention is not limited to 

30 the preferred embodiment here discussed, but that many 
variants are possible. 

For instance, a conveyor mat according to the 
invention may also be built up from a number of parallel rows 
of successive modules cooperating according to a brickstone 

35 pattern. Such conveyor mat may for instance be built up from 
five types of modules: one long symmetrical central module, 
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one short left end module, one long left end module, one 
short right end module, and one long right end module. It is 
possible to construct a set of end modules with a closed-of f 
end, i.e. without locking member. Further, it is possible to 
5 provide only the hinge loops of the central module wit£ 
projections and grooves. 

Also, the basic form of the hinge loops may be 
different, for instance semi-circular. Moreover, the conveyor 
belt may be built up from two types alternating in conveying 

10 direction, the even modules being on either side provided 
with hinge loops of the type discussed hereinabove as 
"forwardly extending", while the odd modules are on either 
side provided with hinge loops of the type discussed 
hereinabove as "rearwardly extending". 

15 it is also possible to provide a hinge loop with a 

projection on one lateral side thereof and with a recess on 
the other lateral side thereof. 

These and. other variants are within the framework of 
the invention as expressed in the claims. 
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Claims 

1. A conveyor mat, comprising a number of plastic modules 
succeeding each other in a conveying direction and whose top 
sides form a conveying face, said modules each being 
provided, in a transverse direction thereof, with a number of 
hinge loops which have equal basic forms and which 
alternately extend forwards and rearwards relative to the 
conveying direction and converge from a base to a top, said 
hinge loops being provided, adjacent the top thereof, with 
slotted holes, said modules each being further provided with 
a number of interspaces formed to be at least partially 
complementary to the hinge loops and at least partially 
bounded by the sidewalls of two hinge loops extending in the 
same direction, the successive modules of said conveyor mat 
being coupled by means of hinge pins extending through the 
slotted holes, such that the forwardly extending hinge loops 
of the rearmost module can slide between the rearwardly 
extending hinge loops of the next module between a slid-out 
position in which the hinge pin abuts against a top-proximal 
wall of the slotted hole and a slid-in position, 
characterized in that at least one sidewall of at least one 
forwardly extending hinge loop is provided, between the base 
thereof and the top-proximal wall of the slotted hole, with a 
projection which in said slid-out position cooperates with 
the top of the adjacent, rearwardly extending hinge loop, and 
that the sidewall of the adjacent hinge loop is provided with 
a recess in which the projection can be received during 
sliding into the slid-in position. 

2. A conveyor mat according to claim 1, characterized in 
that , viewed in forward direction, the projection is located 
between the center of the module and halfway the slotted 
hole. 
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3 . A conveyor mat according to claim 1 or 2 , characterized 
in that the projection extends transversely to the conveying 
face, preferably to a position just below the conveying face. 

5 4 . A conveyor mat according to claim 3 , charact erized in 
that the projection is provided with a contact face for 
cooperation with the top of the adjacent hinge loop. 

5. A conveyor mat according to any one of the preceding 
10 claims, characterized in that the recess is provided with a 
slide- in face extending transversely to the conveying face, 
substantially parallel to the sidewall of the opposite hinge 
loop. 

15 6. A conveyor mat according to any one of the preceding 

claims, characterized in that both sidewalls of a forwardly 
extending hinge loop are provided, between the base and the 
top-proximal wall of the slotted hole, with a projection and 
that. the sidewalls of the opposite, rearwardly extending 

20 hinge loops are each provided, adjacent the top, with a 
corresponding recess. 

7. A conveyor mat according to any one of the preceding 
claims, characterized in that the hinge loops located in a 

25 part located adjacent a lateral side of the conveyor mat are 
provided with substantially flat sidewalls. 

8. A conveyor mat according to any one of the preceding 
claims, characterized in that in transverse direction of the 

3 0 module, the hinge loops bounding a lateral side of the 

conveyor mat have a greater width than the other hinge loops. 

9 . A conveyor mat according to any one of the preceding 
claims, characterized in that the hinge loops bounding a 

35 lateral side of the conveyor mat are provided, adjacent the 
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top, with a recess extending substantially transversely to 
the conveying direction and intersecting the slotted hole. 

10. A conveyor mat according to any one of the preceding 

5 claims, characterized in that a number of modules eachjhave 
their bottom sides provided with an outwardly extending guide 
member for cooperating with a guide mounted on a conveying 
path, said guide member being provided, on a lateral side 
thereof, with a face beveled transversely to the conveying 
10 direction. 

11. A conveyor mat according to any one of the preceding 
claims, characterized in that a number of modules each have 
their bottoms sides provided with an outwardly extending 

15 guide member for cooperating with a guide mounted on a 

conveying path, and that in conveying direction the foremost 
and/or rearmost face of the guide member is provided with a 
bevel extending in rearward or forward direction 
respectively. 

20 

12 . A module for a conveyor mat according to any one of 
preceding claims 1-11. . 
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